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1. Introduction
In the last meeting, the following agreement regarding D2D Type-1 discovery was reached [1]:

· Periodic uplink resources are allocated for discovery in a semi-static manner

· For in network allocation can be performed using RRC signaling

· Discovery resources within one period of the allocation are divided into time-frequency resources

· Division can be at least FDM and/or TDM

· UE transmit their discovery signal and receive discovery signals from other UEs subject to half duplex constraint

· Discovery transmissions can use a message of x bits and/or sequences

· Sequences can be based on PRACH, SRS, and/or PSS/SSS

· Configurations using either or both of the message or sequences are FFS

· FFS if the signal transmitted is SC-FDM or OFDM
2. Discussion
In a comparison of SC-FDMA and OFDMA, for each of consideration, the following observation is made.

	Considerations
	Favorable solutions
	Notes

	Reuse existing UE TX transceivers/PA
	SC-FDMA
	

	Reuse existing UE RX processing (channel estimation, receiver algorithm)
	OFDMA
	small impacts on UE transmitter

 (Existing DFT-IFFT chain can be reused, and the DFT of tis not needed to be used.).

Relatively smaller change to UE receiver (it can reuse many DL receiver algorithms including AGC, channel estimation, equalization)
In case of SC-FDMA, there are some impacts on UE receiver as IDFT is needed to be added.

	Co-existence with cellular UL signal
	SC-FDMA
	

	Reception by eNodeB of D2D signals
	SC-FDMA
	

	DM-RS for D2D channels
	SC-FDMA
	Similar to UL DM-RS

	Support long transmission range
	SC-FDMA
	D2D communication is mainly done over a relatively short range.
In case of use of OFDMA, Spectrum emission requirements may need to be considered. 

	Special signals (synchronization, RACH preamble, SRS signal)
	Usually OFDMA
	no significant impact on the D2D data/control channel


From the observations above, it may be concluded that SC-FDMA is a better choice than OFDMA. However, the data channel and the special signals (like PSS, PRACH, SRS) are different in nature, it may be possible to use different modulations for the special channels and the data channels. For signals used for discovery (PSS, PRACH, or SRS), because there is no time synchronization, it is norm to do signal detection in the time domain. The D2D data channel will be transmitted and decoded with time synchronization already established. So these two types of channels can be considered separately and do not necessarily share the same modulation scheme. This does not change the UE complexity significantly (some changes are necessary, but the complexity is not a primary concern). 

Observation: SC-FDMA may be a better choice, while it may still be possible to use OFDMA for special signals (synchronization, RACH and SRS) and SC-FDMA for data channel.
3. Proposal
D2D transmission should be primarily based on SC-FDMA, while considering the possibility of using SC-FDMA and OFDMA for D2D data channel and special signals (such as synchronization signal, random access preamble and sounding signal) respectively.
4. Reference
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